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Discussion and Decision

1
Discussion
RAN1 decided that for downlink as well as for uplink HARQ operation a New Data Indicator (NDI) bit that is toggled for each new MAC PDU is signalled [1]. The purpose of this contribution is to capture this aspect in the MAC specification, as it is still missing.
Note that the toggling of the NDI can only be used when there is a previous value to be used for comparison. That is the reason why the proposed text also has to include “very first transmission of the process” as a trigger for processing a new transmission.
Beginning of Text Proposal
5.3.2.2
HARQ process


When data has been received for this HARQ process, the UE shall:

-
If the NDI has been incremented compared to the value in the previous received transmission for this HARQ process or if this is the very the first received transmission for this HARQ process (i.e. a new transmission takes place for this HARQ process):

-
replace the data currently in the soft buffer for this HARQ process with the received data.
-
If the NDI is identical to the value used in the previous received transmission for this HARQ process (i.e. a retransmission takes place for this HARQ process):
-
if the data has not yet been successfully decoded:
-
combine the received data with the data currently in the soft buffer for this HARQ process.

-
if the transport block size is different from the last valid transport block size signalled for this HARQ process:
-
the UE may replace the data currently in the soft buffer for this HARQ process with the received data.

-
attempt to decode the data in the soft buffer

-
if the data in the soft buffer was successfully decoded:

-
deliver the decoded MAC PDU to the disassembly and demultiplexing entity;

-
generate a positive acknowledgement (ACK) of the data in this HARQ process.

-
else:

-
generate a negative acknowledgement (NACK) of the data in this HARQ process;

-
if the HARQ process is associated with a transmission indicated with an RA-RNTI; or

-
if the HARQ process is associated with a transmission indicated with a Temorary C-RNTI and a UE Contention Resolution Identity match is not indicated; or

-
if the HARQ process is equal to the broadcast process:

-
do not indicate the generated positive or negative acknowledgement to the physical layer

-
else

-
indicate the generated positive or negative acknowledgement to the physical layer.

Editor’s note:
Multiplexing of multiple positive or negative acknowledgements and the time of transmission relative to the reception of data in a HARQ process is handled by L1.

Next Modified Section
5.4.2.1
HARQ entity

There is one HARQ entity at the UE. A number of parallel HARQ processes are used in the UE to support the HARQ entity, allowing transmissions to take place continuously while waiting for the feedback on the successful or unsuccessful reception of previous transmissions.

At a given TTI, if an uplink grant is indicated for the TTI, the HARQ entity identifies the HARQ process for which a transmission should take place. It also routes the receiver feedback (ACK/NACK information), relayed by the physical layer, to the appropriate HARQ process.

The number of HARQ processes is equal to [X] [FFS]. Each process is associated with a number from 0 to [X-1].

At the given TTI, the HARQ entity shall:

-
if an uplink grant indicating that the NDI has been incremented compared to the value in the previous transmission of  this HARQ process is received for this TTI or if this is the first transmission for this HARQ process (i.e. a new transmission takes place for this HARQ process):

-
notify the “uplink prioritisation” entity that the TTI is available for a new transmission;

-
if the "uplink prioritisation" entity indicates the need for a new transmission:

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity;

-
instruct the HARQ process corresponding to this TTI to trigger the transmission of this new payload using the identified parameters.

-
else:

-
flush the HARQ buffer.

-
else:

-
if an uplink grant indicating that the NDI is identical to the value in the previous transmission of this HARQ process (i.e. a retransmission takes place for this HARQ process) is received for this TTI; or

-
if the HARQ buffer of the HARQ process corresponding to this TTI is not empty:

-
instruct the HARQ process to generate a re-transmission.

NOTE:
Adaptive retransmissions are ‘sticky’; i.e., when parameters are modified for a retransmission, previous parameters no longer apply for subsequent retransmissions.

End of Text Proposal
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